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LQFOXGLQJIHHGEDFNIURPRSHUDWRUVDQGUHJXODWRUV
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,QWURGXFWLRQ
7KH WZR NH\PLOHVWRQHV LQ WKH OLIHWLPH RI D &2 VWRUDJH SURMHFW DUH WKH OLFHQVLQJ E\ WKH FRPSHWHQW DXWKRULW\
EHIRUH WKHVWDUWRI LQMHFWLRQRSHUDWLRQVDQG WKHKDQGRYHU WR WKHFRPSHWHQWDXWKRULW\DIWHUVLWHFORVXUH UHVSHFWLYHO\
0 DQG0 LQ )LJ  7KH UXOHV IRU DFKLHYLQJ WKHVH WZR PLOHVWRQHV DUH HPEHGGHG LQ WKH (& 'LUHFWLYH RQ WKH
JHRORJLFDOVWRUDJHRIFDUERQGLR[LGHDEEUHYLDWHGDV&&6'LUHFWLYH>@DQGWKHDFFRPSDQ\LQJJXLGDQFHGRFXPHQWV
>@7KHIRUPRIDGRSWLRQRIWKH&&6'LUHFWLYHLQWRODZZLOOLQHYLWDEO\YDU\FRXQWU\E\FRXQWU\DQGWKHSHUPLWWLQJ
SURFHGXUHVZLOOIROORZFRXQWU\VSHFLILFUHTXLUHPHQWV
7KH UHTXLUHPHQWV IRUSUHTXDOLI\LQJD VLWH IRU&2VWRUDJHDUHZHOOGHYHORSHG/HVVDWWHQWLRQKDVEHHQSDLG WR
UHKHDUVLQJ DQGSUHSDULQJ IRU WKH WUDQVIHU RI UHVSRQVLELOLW\ RI WKH VWRUDJH VLWH IURP WKHRSHUDWRU WR D JRYHUQPHQWDO
DXWKRULW\IROORZLQJFORVXUHRIWKHVLWHDWWKHHQGRIWKHLQMHFWLRQSHULRG7KLVLVQRWVXUSULVLQJEHFDXVHWKHLQGXVWU\LV
LQLWVLQIDQF\DQGPRVWHIIRUWKDVEHHQIRFXVVHGRQZRUNLQJWRZDUGVWKHHDUO\VWDJHVRIWKHYDULRXVSURMHFWV
7KLV SDSHU SUHVHQWV DQ RXWOLQH SURFHGXUH IRU PHHWLQJ WKH UHJXODWRU\ UHTXLUHPHQWV IRU WUDQVIHUULQJ WKH
UHVSRQVLELOLW\RID&2VWRUDJHVLWHIURPWKHRSHUDWRUWRDJRYHUQPHQWDODXWKRULW\7KHSURFHGXUHLVHYDOXDWHGRQWKH
EDVLVRIDQWLFLSDWLQJHYHQWXDOFORVXUHDWWKHRQJRLQJ&2VWRUDJHSLORWXWLOLVLQJSUHVVXUHGHSOHWHGFRPSDUWPHQWVRI
WKH.%JDVUHVHUYRLULQWKH1HWKHUODQGVRIIVKRUHWKHRQJRLQJ&2VWRUDJHDFWLYLWLHVLQWKH8WVLUD)RUPDWLRQ
QHDU 6OHLSQHU RIIVKRUH 1RUZD\ DQG  WKH RQVKRUH &2 LQMHFWLRQ SLORW QHDU .HW]LQ LQ *HUPDQ\ >@ 7KH .%
H[DPSOHZLOOEHLOOXVWUDWHGLQWKLVSDSHU7KHHYDOXDWLRQVRUGU\UXQVDUHYLUWXDOH[DPSOHVDVLQUHDOLW\WKHVHLQMHFWLRQ
DUHVXEMHFWHGWRWKHUXOHVLQWKH&&6'LUHFWLYH

1RPHQFODWXUH
&$ &RPSHWHQWDXWKRULW\
(& (XURSHDQ&RPPLVVLRQ
*' (&*XLGDQFH'RFXPHQW
0 0LOHVWRQHGHILQHGLQWKH(&*XLGDQFH'RFXPHQW
002 0RGHO0RQLWRULQJ2IIVHWRUGHYLDWLRQRIPRGHOOHGDQGPRQLWRUHGVLWHEHKDYLRXU
5 ³5W\SH´RUULVNFULWHULRQ
6&0 6LWH&ORVXUH0LOHVWRQH
7 ³7W\SH´RUWHFKQLFDOFULWHULRQ

(8UHJXODWLRQRQWUDQVIHURIUHVSRQVLELOLW\
7KHHVVHQFHRIUHJXODWLRQLQFOXGLQJWKH&&6'LUHFWLYHLVWRSURYLGHUXOHVIRUFRQILUPDWLRQRIUHJXODUEHKDYLRXU
RIWKHVLWHDQGDVVXUDQFHRIDEVHQFHRIVLJQLILFDQWLUUHJXODUEHKDYLRXU7KH&&6'LUHFWLYH$UWLFOHVWLSXODWHVWKDW
EHIRUHDWUDQVIHURIUHVSRQVLELOLW\FDQEHDSSURYHGLWLVUHTXLUHGWKDW
D DOODYDLODEOHHYLGHQFHLQGLFDWHVWKDWWKHVWRUHG&2ZLOOEHFRPSOHWHO\DQGSHUPDQHQWO\FRQWDLQHG
E WKHILQDQFLDOREOLJDWLRQVKDYHEHHQIXOILOOHG
F WKHVLWHKDVEHHQVHDOHGDQGWKHLQMHFWLRQIDFLOLWLHVKDYHEHHQUHPRYHG
$PLQLPXPSHULRGEHWZHHQVLWHFORVXUHDQGWKHWUDQVIHURIUHVSRQVLELOLW\KDVWREHGHWHUPLQHGE\WKHFRPSHWHQW
DXWKRULW\DQGVKDOOQRWEHVKRUWHUWKDQ\HDUVXQOHVVWKH&$FRQFOXGHVWKDWFULWHULRQDPHQWLRQHGDERYHLVPHW
EHIRUH WKDW SHULRG KDV HODSVHG$FFRUGLQJ WR WKH VDPH'LUHFWLYH WKH RSHUDWRU KDV WR GHPRQVWUDWH DQG UHSRUW WKH
IROORZLQJ
D WKHFRQIRUPLW\RIWKHDFWXDOEHKDYLRXURIWKHLQMHFWHG&2ZLWKLWVPRGHOOHGEHKDYLRXU
E WKHDEVHQFHRIDQ\GHWHFWDEOHOHDNDJH
F WKHVWRUDJHVLWHLVHYROYLQJWRZDUGVDVLWXDWLRQRIORQJWHUPVWDELOLW\
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)LJ7LPHOLQHIRU&2VWRUDJHVLWHFORVXUHULVNPDQDJHPHQWPRGLILHGDIWHU(&*XLGDQFH'RFXPHQW>@0 PLOHVWRQHGHILQHGLQWKH(&
*XLGDQFH'RFXPHQW6&0 1HZO\GHILQHG6LWH&ORVXUH0LOHVWRQHVIRUULVNPDQDJHPHQWRI&2VWRUDJHVLWHFORVXUHWUDQVIHUDQG
DEDQGRQPHQW$FRPSOHWHOLVWRI6&0VLVSURYLGHGLQ$SSHQGL[$
5LVNPDQDJHPHQW
5LVN PDQDJHPHQW DFWLYLWLHV LH WKH F\FOH RI ULVN DVVHVVPHQW PRQLWRULQJ DQG ULVN UHGXFLQJ PHDVXUHV DUH
FRQWLQXRXVO\ UHYROYLQJ GXULQJ DOO SKDVHV RI WKH &2 VWRUDJH OLIHWLPH DQG LV WKXV QRW H[FOXVLYH IRU WKH FORVXUH
PLOHVWRQHDQGWKHSRVWFORVXUHSKDVHVRID&2VWRUDJHSURMHFW$FWXDOO\ULVNPDQDJHPHQWLQWHUPVRIDVVHVVPHQW
DQGSODQQLQJDOUHDG\VWDUWVLQWKHVLWHTXDOLILFDWLRQSKDVH$VWRUDJHSHUPLWVKRXOGDOUHDG\DGGUHVVWKHPDMRULWHPV
RIFORVXUHDQGSRVWFORVXUHZKLFKLQFOXGHVWKHULVNPDQDJHPHQWSODQSRVWFORVXUHSODQWUDQVIHUUHTXLUHPHQWVDQG
DEDQGRQPHQWSODQ$VWKHHDUO\SKDVHVRIWKHVWRUDJHOLIHWLPHGHDOZLWKWKHSODQQLQJ WKHFORVXUHDQGSRVWFORVXUH
DFWLYLWLHVWKHODWHVWVWDJHVIRFXVRQXSGDWLQJWKHSODQVDQGLPSOHPHQWWKHP
0RQLWRULQJ LV DQ HVVHQWLDO HOHPHQW LQ ULVN PDQDJHPHQW DOVR LQ WKH SRVWRSHUDWLRQDO SKDVH $SSURSULDWH VLWH
VSHFLILF PRQLWRULQJ PHDVXUHV DUH WR EH VHW XS GXULQJ WKH OLFHQVLQJ SURFHGXUH IRU D &2 VWRUDJH VLWH ZKLFK
HVWDEOLVKHVWKHVWDUWLQJSRLQWIRUGHPRQVWUDWLQJKRZWKHUHTXLUHPHQWVIRUWKHWUDQVIHURIUHVSRQVLELOLW\FDQEHPHW
7KLVSDSHUFRQFHQWUDWHVRQWKHODWHVWVWDJHVFRQVLVWLQJRIWKHILQDORSHUDWLRQVXESKDVHRIWKHRSHUDWLRQDOSKDVH
WKHSRVWFORVXUHDQGSUHWUDQVIHUVXESKDVHVLQ3KDVHDQGWKHSRVWWUDQVIHU3KDVH)LJ7KHULVNPDQDJHPHQW
DFWLYLWLHVDQGPLOHVWRQHVFRQQHFWHGZLWKVLWHFORVXUHDQGSRVWFORVXUHVWDUWIURPWKHDVVXPSWLRQWKDWDFRPSOHWHULVN
DVVHVVPHQWDQGDVHWRISODQVZLWKRSWLRQDOXSGDWHVLQWKHRSHUDWLRQDOSKDVHDUHDYDLODEOHRQFHDSURMHFWDUULYHVLQ
WKHILQDORSHUDWLRQDOVXESKDVH
6LWH&ORVXUH0LOHVWRQHFKDUWDQGFULWHULD
$SUDFWLFDOPLOHVWRQHFKDUWKDVEHHQGHYHORSHGWRFODULI\DQGFDWDORJXHULVNPDQDJHPHQWPHDVXUHVLQWKHFRQWH[W
RIVLWHFORVXUHWUDQVIHURIUHVSRQVLELOLW\DQGVLWHDEDQGRQPHQWDFFRUGLQJWRWKHUXOHVLQWKH&&6'LUHFWLYH7KHFKDUW
FRQVLVWVRIVHYHQWHHQPLOHVWRQHVDQGDQXPEHURIULVNFULWHULDFRQQHFWHGZLWKWKHVHPLOHVWRQHV)LJ$SSHQGLFHV
$DQG%
7KHPLOHVWRQHV KDYHEHHQ VSHFLILFDOO\ DOORFDWHG WR WKHGLIIHUHQW SKDVHV DQG VXESKDVHV RI WKH WLPHOLQHRI&2
VWRUDJHVLWHVSHFLILFDOO\GXULQJWKHILQDORSHUDWLRQDODQGSRVWFORVXUHVXESKDVHV7KHGHYHORSHGPLOHVWRQHFKDUWKDV
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EHHQHYDOXDWHGIRUWKH.%&2LQMHFWLRQVLWH WKHILQGLQJVRIZKLFKKDYHEHHQXVHGIRUXSGDWLQJWKHPLOHVWRQH
FKDUW
7KH FRPSOHWH OLVW RI 6LWH &ORVXUH 0LOHVWRQHV LV LQFOXGHG LQ $SSHQGL[ $ DQG D IXOO DFFRXQW RI DOO 6&0
GHVFULSWLRQVFDQEHIRXQGLQ>@7KH6LWH&ORVXUH0LOHVWRQHVVKRZQLQ)LJDUHEULHIO\FKDUDFWHUL]HGEHORZ

6&06SHFLI\PRGHOVDQGPRQLWRULQJVHOHFWHGIRUFRQIRUPLW\FKHFN
$VHWRIPRGHOVSUHGLFWLQJWKHSHUIRUPDQFHRIWKHVWRUDJHVLWHDQGDQDSSURSULDWHVHWRIPRQLWRULQJPHWKRGVZLOO
KDYHEHHQLQSODFHGXULQJWKHRSHUDWLRQSKDVHRIWKHSURMHFWWDLORUHGWRWKHVDIHW\UHTXLUHPHQWVRIWKHVLWH7KHILUVW
PLOHVWRQHLQWKHILQDORSHUDWLRQSKDVHRIWKHSURMHFWOLIHF\FOHLVWRGHILQH
:KLFKPRGHOOHGDQGPRQLWRUHGSDUDPHWHUVDUHWKHPRVWLPSRUWDQWLQSUHGLFWLQJWKHIXWXUHSHUIRUPDQFHRIWKH
VLWH
:KDWFRQVWLWXWHVFRQIRUPDQFHEHWZHHQPRGHOOLQJDQGPRQLWRULQJLHZKDWGLIIHUHQFHVEHWZHHQSUHGLFWHGDQG
REVHUYHGUHVXOWVVKRXOGEHWROHUDWHG
6&06LWH&ORVXUH
:KHQWKHSRVWFORVXUHSODQLVDSSURYHGE\WKH&$WKHILQDORSHUDWLRQDOVXESKDVHZLOOEHWHUPLQDWHGE\DIRUPDO
VLWHFORVXUH$VRIWKLVPRPHQWWKHVLWHZLOOEHFRQVLGHUHGWREHLQWKHSRVWRSHUDWLRQDOSKDVH

6&02SWLRQDOXSGDWHRIULVNPDQDJHPHQWSODQ
$OO ULVNUHODWHG UHTXLUHPHQWV VWDWHG LQ WKH XSGDWHG SRVWFORVXUH SODQ KDYH WR EH LPSOHPHQWHG LQ DQ XSGDWHG
YHUVLRQRI WKH ULVNPDQDJHPHQWSODQ ,I WKHUH KDYH QRW EHHQ DQ\ UHTXLUHPHQWV IRU XSGDWHV WKLVPLOHVWRQH FDQEH
SDVVHGZLWKRXWDQ\UHYLHZRIWKHULVNPDQDJHPHQWSODQ

6&0'UDIW5HSRUWIRUWUDQVIHURIUHVSRQVLELOLW\WUDQVIHUVXEPLWWHG
7KHGUDIWYHUVLRQRI WKHUHSRUW IRU UHVSRQVLELOLW\ WUDQVIHUVKRXOGGHPRQVWUDWH WKDW WKH WKUHHFRQGLWLRQVVWDWHG LQ
$UWLFOHRIWKH&&6'LUHFWLYHDUHIXOILOOHG

6&07UDQVIHURIUHVSRQVLELOLW\DSSURYHGDQGDFFRPSOLVKHG
$IWHUWKHSUHYLRXVPLOHVWRQHVKDYHEHHQIXOILOOHGDQGHYDOXDWHGE\WKH&$WKHWUDQVIHURIUHVSRQVLELOLW\ZLOOEH
DSSURYHGDQGDFFRPSOLVKHGE\WKH&$$VRIWKLVPRPHQWWKHRSHUDWRUZLOOEHUHOLHYHGIURPWKHLUUHVSRQVLELOLWLHV
FRQFHUQLQJWKHVWRUDJHVLWH

$VWKHFULWHULDLQWKH&&6'LUHFWLYHDUHGHILQHGDWDKLJKDEVWUDFWLRQOHYHO WKH\KDYHWREHFRPSOHPHQWHGZLWK
PRUH VSHFLILF ULVN PDQDJHPHQW DQG WHFKQLFDO FULWHULD WKDW FDQ EH DSSOLHG RQ DQ RSHUDWLRQDO OHYHO 7KH ULVN
PDQDJHPHQW FULWHULD WHUPHG ³5W\SH´ FULWHULD DUH OLQNHG WR WKH ULVN PDQDJHPHQW PLOHVWRQHV ZKLFK KDYH EHHQ
GHVFULEHG DERYH 6RPH RI WKHVH 5W\SH FULWHULD UHIHU WR LQSXW IURP PRGHOV DQG PRQLWRULQJ PHDVXUHPHQWV ,I D
SDUDPHWHU LV SUHGLFWHGE\PRGHOOLQJ DQGPHDVXUHGE\PRQLWRULQJ WKH KLJKOHYHO FULWHULRQ ³WKH FRQIRUPLW\RI WKH
DFWXDOEHKDYLRXURIWKHLQMHFWHG&2ZLWKLWVPRGHOOHGEHKDYLRU´LVRISULPDU\DSSOLFDWLRQ$FRPSOHWHRYHUYLHZRI
WKHULVNPDQDJHPHQWFULWHULDLVVKRZQ7DEOHDQGDGHWDLOHGGHVFULSWLRQRIWKHVHFULWHULDLVLQFOXGHGLQ>@

 
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7DEOH/LVWRIWKHFULWHULDFRQQHFWHGZLWKWKH6LWH&ORVXUH0LOHVWRQHV
5W\SH
FULWHULD 'HVFULSWLRQRIFULWHULD
(&UHTXLUHPHQWVDQG6LWH&ORVXUH
0LOHVWRQHV6&0
6XE
3KDVH
5 3UHVVXUHHYROXWLRQFRQIRUPVWRWKHUHVHUYRLUPRGHOV
$EVHQFHRIOHDNDJH
6&0	6&0
3R
VW
FOR
VX
UH
5 1RGHWHFWDEOHLQGLFDWLRQRIOHDNDJHE\PRQLWRULQJPHDVXUHV
5 (YLGHQFHIRUWKHORFDWLRQRIWKH&2SOXPHZLWKLQWKHVWRUDJHVLWHE\SHULRGLFVHLVPLFVXUYH\VRURWKHUDSSURSULDWHPHDVXUHV
5 /HDNDJHKDVQRWEHHQGHWHFWHGIRUDWOHDVW\HDUVWKLVSHULRGPD\LQFOXGHWKHRSHUDWLRQDOSKDVH
5 :HOOLQWHJULW\LVFKHFNHGGLUHFWO\EHIRUHDEDQGRQPHQWDFFRUGLQJWREHVWSUDFWLFHV
5 0RGHOUHFDOLEUDWLRQLWHUDWLRQORRSLVHQGLQJLHPRGHOUHFDOLEUDWLRQLVQRWUHTXLUHGDQ\PRUH
&RQIRUPLW\RIPRQLWRULQJGDWDDQG
PRGHOSUHGLFWLRQV
6&0	6&05 0RGHOUHFDOLEUDWLRQLWHUDWLRQORRSHQGHGDWOHDVWILYH\HDUVDJR
5 3UHVVXUHLVGHYHORSLQJWRZDUGVDQHTXLOLEULXPSUHVVXUHDQGDFFRUGLQJWRPRGHOV
6LWHHYROYHPHQWWRZDUGVORQJWHUP
VWDELOLW\
6&0
5 3OXPHPRYHPHQWLVPDWFKLQJPRGHOSUHGLFWLRQV
5 3OXPHLVQRWPRYLQJRXWRIWKHVWRUDJHVLWHFRQILUPHGE\PRGHOOLQJDQGPRQLWRULQJ
5 2SWLRQDOYHULILFDWLRQRIRWKHUSDUDPHWHUVIHDWXUHVUHODWHGWRWKHVWRUDJHFRQFHSW

7UDIILFOLJKWV\VWHPIRUPDQDJLQJVLJQLILFDQWLUUHJXODULWLHVDQGFULWHULD
,I D VLJQLILFDQW LUUHJXODULW\ VKRXOG RFFXU WKHQ DGGLWLRQDO ULVNPDQDJHPHQW DFWLRQV ZRXOG QHHG WR EH GHSOR\HG
LQFOXGLQJPRQLWRULQJDQGFRUUHFWLYHPHDVXUHV7RKLJKOLJKWWKHFRQGLWLRQVZKHUHVXFKDGGLWLRQDODFWLRQVZRXOGEH
QHHGHGDWUDIILFOLJKWV\VWHPZLWKDVHWRIWHFKQLFDOFULWHULD³7W\SH´KDVEHHQGUDZQXS)LJDQG7DEOH
7KHPDMRUJRDORIWKHWUDIILFOLJKWV\VWHPLVWRSURYLGHDIUDPHZRUNIRUGHDOLQJZLWKRIIVHWVRIPRGHOSUHGLFWLRQV
DQGPRQLWRULQJGDWD002LH0RGHO0RQLWRULQJ2IIVHW)LJGHSLFWVWKHIORZGLDJUDPRIWKHSURSRVHGWUDIILF
OLJKW V\VWHP 7KH V\VWHP FRQVLVW RI D GHFLVLRQ ZRUNIORZ GHWHUPLQLQJ WKH VWDWH E\ ZKLFK WKH VLWH LQ TXHVWLRQ LV
FKDUDFWHUL]HG7KUHHGLIIHUHQWVWDWHVKDYHEHHQGLVWLQJXLVKHG
 6WDWXVJUHHQ002RIDOOSDUDPHWHUVDUHZLWKLQWROHUDQFHLHWKHVLWHLVLQDUHJXODUDQGH[SHFWHGFRQGLWLRQ
 6WDWXVRUDQJH002RIRQHRUPRUHSDUDPHWHUVDUHRIIWROHUDQFHWKHRSHUDWRUKDVWRSURYHZKHWKHUWKHPRGHOV
LQTXHVWLRQKDYHWREHUHFDOLEUDWHGRULUUHJXODUVLWHEHKDYLRXULVSUHVHQWWKLVLQYROYHVDGLVFXVVLRQEHWZHHQ
RSHUDWRUH[SHUWVDQGWKH&$
 6WDWXVUHG,UUHJXODUVLWHEHKDYLRXULVSUHVHQWDGGLWLRQDOPRQLWRULQJFRXQWHUPHDVXUHVDQGPLWLJDWLRQPHDVXUHV
KDYHWREHDSSOLHG
7KH FULWHULD LPSOHPHQWHG LQ WKH WUDIILF OLJKW V\VWHP 7W\SH FULWHULD SURYLGHPRUH GHWDLO IRU WKH HYDOXDWLRQ RI
002 DQG KRZ WR SURFHHG DIWHU GHWHFWLRQ RI VLJQLILFDQW RIIVHWV EHWZHHQPRQLWRULQJ GDWD DQGPRGHO SUHGLFWLRQV
&RQVHTXHQWO\ WKH7W\SH FULWHULD UHSUHVHQW D VXEVHW RI DOO5W\SH FULWHULDZKLFK UHIHU WRPRGHOOHG DQGPRQLWRUHG
SDUDPHWHUV ,I WKH WUDIILF OLJKW V\VWHP UHO\LQJ RQ WKH7W\SH FULWHULD LV RQ VWDWXV JUHHQ WKH FRUUHVSRQGLQJ5W\SH
FULWHULRQ LV IXOILOOHG7KH7W\SH FULWHULD KDYHEHHQGLIIHUHQWLDWHG LQJHQHULF 77 DQGSDUDPHWHUVSHFLILF RQHV
77
7KHWKUHHFULWHULDOHYHOVLHWKHKLJKOHYHOFULWHULDRIWKH&&6'LUHFWLYH5W\SHFULWHULDDQG7W\SHFULWHULDKDYH
EHHQ FRQQHFWHG WR HDFKRWKHU LQRUGHU WR IRUPD FRKHUHQW JHQHULF VHW RI FULWHULD IRU WUDQVIHU RI UHVSRQVLELOLW\ DQG
DEDQGRQPHQWRID&2VWRUDJHVLWHVHH$SSHQGL[%
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7KHDSSURDFKWRGHILQHFULWHULDOHDGLQJWRWKHUHVSRQVLELOLW\WUDQVIHURIWKHVLWHUHYHDOHGWKDWDOWKRXJKEDVHGXSRQ
DJHQHULFIUDPHZRUNWKHGHILQLWLRQRIVXFKFULWHULDLVKLJKO\VLWHGHSHQGHQW3DUWLFXODUO\WKHGHILQLWLRQRIWROHUDEOH
PRGHOPRQLWRULQJGHYLDWLRQVDQGDFFXUDFLHVRIPRGHOVUHTXLUHVWKRURXJKFRQVLGHUDWLRQVE\WKHRSHUDWRURIWKHVLWH
DQGWKH&RPSHWHQW$XWKRULW\7KHWUDIILFOLJKWV\VWHPLVVXLWDEOHIRUWUHDWLQJLUUHJXODULWLHVWKURXJKDOOSKDVHVRIWKH
VWRUDJHOLIHWLPH
)LJ)ORZGLDJUDPRIWKHWUDIILFOLJKWV\VWHPIRUULVNUHODWHGGHFLVLRQPDNLQJLQWKHSRVWFORVXUHVXESKDVHDQGGHILQLWLRQRIWKHWKUHHULVN
SULRULWLHVVWDWXVUHGRUDQJHDQGJUHHQ002 0RGHO0RQLWRULQJ2IIVHWQRWHWKDWWKH&&6'LUHFWLYHH[FOXVLYHO\UHIHUVWRµVLJQLILFDQW
LUUHJXODULWLHV¶LQVWHDGRIµLUUHJXODULWLHV¶
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7DEOH&ULWHULDVXSSRUWLQJWKHWUDIILFOLJKWV\VWHP7W\SHFULWHULD
&ULWHULRQ
FRGH
'HVFULSWLRQ *HQHUDO
&ULWHULRQ
7 0RGHOVDQGPRQLWRULQJRIUHTXLUHGVLWHVSHFLILFPRQLWRULQJSDUDPHWHUVDUHLPSOHPHQWHG \HV
7 $OLVWRISULRULWLVHGPRGHOVLVLQSODFHDQGWKHPDQGDWRU\PRGHOVDUHLPSOHPHQWHG \HV
7 'XUDWLRQRIWKHWLPHLQWHUYDOWRFKHFNIRU002 QR
7 5HODWLYHDPRXQWRIWKHWROHUDEOH002 QR
7 $FFXUDF\SUHFLVLRQRIPRQLWRULQJWHFKQLTXH QR
7 $FFXUDF\SUHFLVLRQRIPRGHOV QR
7 'RHVDQREVHUYHG002UHIHUWRVLWHLUUHJXODULW\RULVPRGHOUHFDOLEUDWLRQUHTXLUHG" QR
7 ,QFDVHRIVLWHIDLOXUH$UHWKHSULPDU\DQGDOOFRQQHFWHGLUUHJXODULWLHVLGHQWLILHG" QR
7 ,QFDVHRIVLWHIDLOXUHDUHDOOUHTXLUHG50PHDVXUHVUHDG\WREHDSSOLHG" QR
7 $UHWKHLUUHJXODULWLHVHOLPLQDWHGE\WKH50PHDVXUHVDSSOLHG" QR
7 ,VWKHUHGDWDWRLPSURYHWKHVLWHNQRZOHGJH" QR

.%&2LQMHFWLRQSLORW
7KHPLOHVWRQHFKDUWDQGWUDIILFOLJKWV\VWHPKDYHEHHQDSSOLHGWRWKHRQJRLQJ.%&2LQMHFWLRQSLORW>@,W
VKRXOGEHQRWHGWKDWWKH&2LQMHFWLRQDFWLYLWLHVDW.%DUHH[HFXWHGXQGHUDQH[LVWLQJK\GURFDUERQVSURGXFWLRQ
OLFHQVHDQGGRQRWKDYHWRFRPSO\ZLWKWKHWUDQVSRVHGUXOHVRIWKH&&6'LUHFWLYH7KH.%JDVILHOGLVORFDWHGLQ
WKH'XWFKVHFWRURIWKH1RUWK6HD7KHWRSRIWKHUHVHUYRLUOLHVDSSUR[LPDWHO\PHWHUVEHORZVHDOHYHODQGWKH
DPELHQWWHPSHUDWXUHRIWKHUHVHUYRLULVRYHU&7KH.%JDVILHOGKDVEHHQSURGXFLQJQDWXUDOJDVIURP
RQZDUGVDQGLVFXUUHQWO\RSHUDWHGE\*')68(=(	31HGHUODQG%97KHQDWXUDOJDVKDVDQLQLWLDO&2FRQWHQWRI
ZKLFKLVUHODWLYHO\KLJK6LQFHWKHVWDUWRIWKHJDVSURGXFWLRQWKH&2FRPSRQHQWKDVEHHQVHSDUDWHGIURPWKH
QDWXUDOJDVVWUHDPRQVLWHDQGVLQFHSDUWRIWKHVHSDUDWHG&2LVUHLQMHFWHGLQWRWKHJDVILHOG
7KHWHVWRQWKH.%LQMHFWLRQSLORWKDVSURYHQWKDWWKHSURSRVHGPLOHVWRQHFKDUWWUDIILFOLJKWV\VWHPDQGUHODWHG
FULWHULDZHUHHIIHFWLYHDQGHIILFLHQW%DVHGRQWKHDYDLODEOHGDWDDQGNQRZOHGJHWKHWKUHHUHTXLUHPHQWVIRUWUDQVIHU
RIUHVSRQVLELOLW\LQWKH&&6'LUHFWLYHZHUHDQVZHUHGZKLFKHVWDEOLVKHVDSURPLVLQJEDVLVIRUIXWXUHDSSOLFDWLRQLQ
&2VWRUDJHSURMHFWV

7KHIROORZLQJRYHUDOOILQGLQJVZHUHREWDLQHGIRUWKH.%LQMHFWLRQSLORW>@
D 7KHPRGHOOLQJPRQLWRULQJ FRQIRUPLW\ LV KLJK7KHGLIIHUHQFHEHWZHHQPHDVXUHG DQGPRGHOOHGSUHVVXUHV KDYH
JHQHUDOO\EHHQQRPRUHWKDQDIHZEDUVDQGZKHUHVXFKLUUHJXODULWLHVRFFXUUHGFRQFUHWHH[SODQDWLRQVFRXOGEH
IRXQGDQG LW FRXOGEHGHPRQVWUDWHG WKDW WKHVHH[SODQDWLRQVDUHQRWFRQIOLFWLQJZLWK WKH VROLGLW\RI WKH VWRUDJH
FRQFHSW
E 6LQFHWKH.%UHVHUYRLUKDVYHU\JRRGWRSDQGVLGHVHDOVDQGWKHLUHIIHFWLYHQHVVKDVEHHQGHPRQVWUDWHGE\WKH
UHVHUYRLUFRQWDLQLQJJDVIRUPLOOLRQVRI\HDUVXQGHUKLJKSUHVVXUHVWKHRQO\SRVVLEOHOHDNDJHSDWKZD\VWKDWFRXOG
GHYHORS VKRXOG EH DORQJ WKH ZHOOERUHV 7KH DEVHQFH RI VLJQLILFDQW LUUHJXODULWLHV GXULQJ WKH \HDUV RI JDV
SURGXFWLRQDQGGXULQJWKHRQJRLQJ&2LQMHFWLRQSKDVHDQGWKHIDFWWKDWWKHUHLVWKHDEVHQFHRIHYLGHQFHIRUJDV
PLJUDWLRQDORQJWKHZHOOERUHVFRQILUPVZHOOLQWHJULW\WRWKLVGDWH7KHUHKDVEHHQQRGHWHFWDEOHOHDNDJH
F 6LQFH WKHUHVHUYRLUZLOOEHFORVHG LQEHIRUHUHDFKLQJ WKHRULJLQDO UHVHUYRLUSUHVVXUH WKHVXUURXQGLQJURFNVZLOO
FRQWDLQ IOXLGV DW D JUHDWHU SUHVVXUH DQG WKH ORQJWHUPHYROXWLRQZLOO EHRQHRI D JUDGXDO UHWXUQ WR HTXLOLEULXP
K\GURVWDWLFSUHVVXUH
7KHWUDIILFOLJKWV\VWHPFRXOGEHWHVWHGRQDQREVHUYHGDQRPDO\LQWKH7RS+ROH3UHVVXUHRIWKHLQMHFWRU.%
>@,QLWLDOO\WKHVLPXODWRUFRXOGQRWUHSURGXFHWKHREVHUYHGVKXWLQERWWRPKROHSUHVVXUHIRUWKHLQMHFWLRQZHOO.
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%$QH[FHOOHQWPDWFKH[LVWVIRUWKHSHULRGVZLWK&2LQMHFWLRQEXWGXULQJVKXWLQVRIWKHLQMHFWRUZHOOWKHERWWRP
KROHSUHVVXUHGRHVQRWGURSDVPXFKDVWKHVLPXODWRULQGLFDWHVDQGGHILQLWHO\QRWWRDOHYHOQHDUWKHDYHUDJHUHVHUYRLU
SUHVVXUH7KHREVHUYHG%+3LQLQMHFWLRQZHOO.%LVVLJQLILFDQWO\ODUJHUWKDQLVREVHUYHGLQWKHSURGXFWLRQZHOOV
.%DQG.±%
7KHH[SODQDWLRQLVWKDWWKHSOXJJHGZHOOVHFWLRQEHWZHHQWKHORZHUKLJKSUHVVXUHZDWHUEHDULQJXQLWDQGWKHXSSHU
JDVSURGXFLQJORZSUHVVXUHXQLWLVQRWSHUIHFWO\VHDOHGHQDEOLQJFURVVIORZRIIOXLGVSUREDEO\ZDWHU)LJ:KHQ
WKHZHOOZDVLQLWLDOO\GULOOHGLWZDVLQWHQGHGWKDW WKHZHOOZRXOGDOVRSURGXFHJDVIURPWKHORZHUXQLWWKH/RZHU
6ORFKWHUHQ 0HPEHU %HFDXVH RI WKH KLJK ZDWHU SURGXFWLRQ IURP WKH /RZHU 6ORFKWHUHQ 0HPEHU WKLV XQLW ZDV
LVRODWHGIURPWKHXSSHUXQLWE\DFHPHQWSOXJWRSUHYHQWFURVVIORZEHWZHHQERWKXQLWVEXWDSSDUHQWO\WKHUHZDVVWLOO
FRPPXQLFDWLRQEHWZHHQERWKXQLWVEHKLQGWKHFDVLQJ)LJ,QWKHVKXWLQVWDWHZDWHULVPLJUDWLQJXSZDUGIURP
WKH /RZHU 6ORFKWHUHQ0HPEHU ZLWK KLJK SUHVVXUH WRZDUGV WKH 8SSHU 6ORFKWHUHQ0HPEHU ZLWK D UHODWLYHO\ ORZ
SUHVVXUH 7KH ORZ UHODWLYH SHUPHDELOLW\ RI WKH 6ORFKWHUHQ )RUPDWLRQ WR ZDWHU FDXVHV WKH ZDWHU WR ULVH LQWR WKH
SURGXFWLRQ WXELQJ GXULQJ VKXWLQV H[SODLQLQJ WKH UHODWLYHO\ KLJK SUHVVXUH GXULQJ WKHVH SDVVLYH SKDVHV ,QVLGH WKH
WXELQJWKHZDWHUZLOOUHDFKDVWDEOHOHYHOLISUHVVXUHHTXLOLEULXPEHWZHHQWKHZHOOERUHDQGLQWKHDGMDFHQWIRUPDWLRQ
LVHVWDEOLVKHG7KHREVHUYHGSUHVVXUHGXULQJVKXWLQVFRXOGEHH[SODLQHGZLWKDQDO\WLFDOFDOFXODWLRQV$VWKLVFURVV
IORZLVDQLQWUDUHVHUYRLUSKHQRPHQRQLWKDVQRHIIHFWRQWKHFRQWDLQPHQWRI&2LQWKHUHVHUYRLU7KLVH[DPSOHZDV
QHYHUWKHOHVVYHU\XVHIXOLQWHVWLQJWKHWUDIILFOLJKWV\VWHP0RUHGHWDLOVFDQEHIRXQGLQ>@

2YHUDOO LW ZDV UHFRJQLVHG WKDW WKH LQMHFWLRQ PDVVHV IRU .% ZDV VPDOO 7R HQDEOH PRUH UREXVW
UHFRPPHQGDWLRQVIRUWKHFORVXUHDQGWUDQVIHURIUHVSRQVLELOLW\DGGLWLRQDOVLPXODWLRQZRUNRIVLWHHYROXWLRQVKRXOG
FRQVLGHUPRUHUHDOLVWLFLQMHFWLRQUDWHVDQGVWRUDJHFDSDFLW\

)LJ6FKHPDWLFRIFRQILJXUDWLRQRIZHOO.%ZLWKSRVVLEOHPLJUDWLRQSDWKZD\

 
,QMHFWHG&2
&RPSUHVVHG&2
&2ZDWHULQWHUIDFH
8SSHU6ORFKWHUHQ0HPEHU5RWOLHJHQG
/RZHU6ORFKWHUHQ0HPEHU
/HDNLQJFHPHQWEHKLQGFDVLQJ
'RZQKROHSUHVVXUHJDXJH
:HOOSHUIRUDWLRQV
,QMHFWHG&2
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&RQFOXVLRQDQGVWDNHKROGHUIHHGEDFN
&RQFOXVLRQ
&RQIRUPDQFHRIPRGHOOHGDQGPHDVXUHGEHKDYLRXU
'HPRQVWUDWLQJFRQIRUPDQFHEHWZHHQSUHGLFWLYHPRGHOVRIUHVHUYRLUSHUIRUPDQFHDQGPRQLWRULQJREVHUYDWLRQVLV
WHFKQLFDOO\FKDOOHQJLQJEHFDXVHDXQLTXHDQGSHUIHFWPDWFKLVQHDULPSRVVLEOHWRDFKLHYH&2&$5(UHFRPPHQGV
WKDWFRQIRUPDQFHLVEDVHGRQGHPRQVWUDWLQJWKDWSUHGLFWLYHPRGHOOLQJFDSDELOLW\LQFUHDVHVV\VWHPDWLFDOO\ZLWKWLPH
DV PRQLWRULQJ GDWD LV SURJUHVVLYHO\ DFTXLUHG 7KLV LQGLFDWHV WKDW VWRUDJH SURFHVVHV DUH ZHOO XQGHUVWRRG DQG WKH
PRGHOOLQJDSSURDFKLVUREXVW>@
5HJXODWRUV VKRXOGUHDOLVH WKDWD OHYHORI UHVLGXDOXQFHUWDLQW\LQ WKHSUHGLFWLYHPRGHOOLQJ LVXQDYRLGDEOHDQG LV
DFFHSWDEOHSURYLGHGWKDWHQGPHPEHUVRIWKHSUHGLFWHGUDQJHZLOOQRWOHDGWRXQDFFHSWDEOHRXWFRPHV$WWKHSRLQWRI
WUDQVIHURIOLDELOLW\SUHGLFWLYHPRGHOVFDOLEUDWHGE\PRQLWRULQJGDWDZLOOKDYHDUHVLGXDOXQFHUWDLQW\HQYHORSHEXW
WKLVVKRXOGEHVXIILFLHQWO\VPDOOIRUXQH[SHFWHGRUGLYHUJHQWIXWXUHRXWFRPHVWREHUXOHGRXW

1RGHWHFWDEOHOHDNDJH
$OOOHDNDJHPRQLWRULQJV\VWHPVKDYHDILQLWHDQGVLWHVSHFLILF&2GHWHFWLRQFDSDELOLW\,WLVUHFRPPHQGHGWKDW
UHJXODWRUVXVHWKHWHUP³QRGHWHFWDEOHOHDNDJH´LQWKHFRQWH[WRIZKHWKHUWKHOHDNDJHPRQLWRULQJV\VWHPFDQVKRZD
VLWHLVSHUIRUPLQJHIIHFWLYHO\LQWHUPVRIKHDOWKVDIHW\HQYLURQPHQWDODQGJUHHQKRXVHJDVHPLVVLRQVPLWLJDWLRQ
(PSKDVLVVKRXOGEHRQDFKLHYLQJWKHHDUOLHVWSRVVLEOHGHWHFWLRQRI&2PLJUDWLRQIURPWKHUHVHUYRLUWRPD[LPLVH
WKH WLPH DYDLODEOH IRU VXLWDEOHPLWLJDWLRQ DFWLRQV WREH LPSOHPHQWHGEHIRUH OHDNDJH PLJUDWLRQRI&2RXW RI WKH
6WRUDJH&RPSOH[ DFWXDOO\ RFFXUV DQG DOVR WR SURYLGH VXIILFLHQW WLPH IRU IXOO UHPHGLDWLRQ SULRU WR DQ\ SODQQHG
WUDQVIHUGDWH

/RQJWHUPVWDELOLW\
3URYLQJ WKDW D VLWH LV HYROYLQJ WRZDUGV ORQJWHUP VWDELOLW\ LV FKDOOHQJLQJ EHFDXVH SUHGLFWLYHPRGHOOLQJ RI WKH
ORQJHUWHUPSURFHVVHVLVVXEMHFWWRVLJQLILFDQWXQFHUWDLQW\DQGVRIDUZHKDYHOLWWOHILHOGH[SHULHQFHRISRVWLQMHFWLRQ
SURFHVVHV )XOO XVH RI DGGLWLRQDO DQDORJXH LQIRUPDWLRQ LV LPSRUWDQW WKHUHIRUH WR GHYHORS D ORJLFDO FDVH IRU VLWH
VWDELOL]DWLRQ8VHVKRXOGEHPDGHRIPRQLWRULQJGDWDIURPVLWHVDOUHDG\LQWKHSRVWLQMHFWLRQSHULRGHJ1DJDRND
H[SHULPHQWDO GDWD DQG UHOHYDQW JHRORJLFDO DQDORJXHV ZKLFK GHPRQVWUDWH VWDELOL]DWLRQ SURFHVVHV LQ VLPLODU
FLUFXPVWDQFHVDQGWKHWLPHVFDOHVRQZKLFKWKH\RSHUDWH
6WDNHKROGHUIHHGEDFN
5HJXODWRUVDQRSHUDWRUVKDYHEHHQDVNHGWRUHVSRQGWRWKHSURSRVHGSURFHGXUHDQGWKHGU\UXQUHSRUWVIRUWUDQVIHU
RIUHVSRQVLELOLW\>@6RPHRIWKHLUILQGLQJVDUHSUHVHQWHGEHORZ

*HQHUDO
7KHWUDQVIHUUHSRUWPDUNVWKHHQGRIDSURFHVVWKDWEHJDQZLWKVLWHVHOHFWLRQDQGDSHUPLWDSSOLFDWLRQPDQ\\HDUV
SUHYLRXVO\&RPPXQLFDWLRQEHWZHHQ2SHUDWRUDQG5HJXODWRUVKRXOGKDYHEHHQFRQWLQXRXVGXULQJWKDWSHULRGVRWKH
WUDQVIHU UHSRUW VKRXOG FRQWDLQ QR VXUSULVHV 7KH WUDQVIHU UHSRUW LV SDUW RI D SURFHVV ZKLFK VKRXOG EXLOG PXWXDO
FRQILGHQFHEHWZHHQUHJXODWRUDQGRSHUDWRU
7KH&RPSHWHQW$XWKRULW\PD\ZLVK WRXQGHUWDNH LWVRZQVLPXODWLRQVEDVHGRQVWDWLFPRGHOVGHYHORSHGE\ WKH
RSHUDWRUVWRPDNHDQLQGHSHQGHQWHYDOXDWLRQDQGFRQVLGHUWKHHIIHFWLYHQHVVRIPRQLWRULQJ6WDWLFJHRORJLFDOPRGHOV
DQG QXPHULFDO UHVHUYRLU VLPXODWLRQV WKDW DUH GHYHORSHG RQ LQKRXVH VRIWZDUH SODWIRUPV UDWKHU WKDQ FRPPHUFLDOO\
DYDLODEOHSODWIRUPVVXFKDV3HWUHODQG(FOLSVHPD\QRWEHDFFHSWDEOHIRUWUDQVIHUSXUSRVHVEHFDXVHWKH&RPSHWHQW
$XWKRULW\ZRXOGQRWEHDEOHWRUXQWKHPRGHOV

&RQGLWLRQVRIWUDQVIHU
7KH7UDQVIHUUHSRUWKDVWKHIXQFWLRQRIDFRQWUDFW±DQGLWQHHGVWRFRQWDLQNH\PHVVDJHVIRUWKHSXEOLF7KH6WDWH
LVOLNHO\WRSURGXFHDFRXQWHUSDUWGRFXPHQWDVZHOO
6714   Ton Wildenborg et al. /  Energy Procedia  63 ( 2014 )  6705 – 6716 
)URPDQRSHUDWRU¶VSHUVSHFWLYHLWPD\EHQHFHVVDU\WRLQFOXGHDVWDWHPHQWLQWKHVWRUDJHSHUPLWDORQJWKHOLQHV
RI ³LI WKH VWRUDJH VLWH SHUIRUPV DV SUHGLFWHG QR OHDNDJH LV GHWHFWHG E\ WKH PRQLWRULQJ WHFKQRORJLHV GHSOR\HG
DFFRUGLQJ WR WKHPRQLWRULQJSODQ WKH VLWH LVHYROYLQJ WRZDUGVDVWDWHRI ORQJ WHUPVWDELOLW\DQGDOO WKH WHUPVDQG
FRQGLWLRQVLQWKHVWRUDJHSHUPLWDUHPHWWKHQWKH&RPSHWHQW$XWKRULW\ZLOODFFHSWWUDQVIHURIWKHVLWH´7KLVZRXOG
SURYLGHFRPIRUW WR WKH LQYHVWRUVDQGRSHUDWRU WKDW WKH6WDWHZRXOGDFFHSW WKHVLWHEDFNRQFH WKHVWRUDJHRSHUDWLRQ
KDGEHHQVXFFHVVIXOO\FRPSOHWHG

0DQDJLQJXQFHUWDLQW\
$VSUHGLFWLRQVRIWKHIXWXUHVLWHSHUIRUPDQFHDUHEDVHGSXUHO\RQIRUZDUGPRGHOOLQJPRUHQXPHULFDOUHVHUYRLU
VLPXODWLRQUXQVLQZKLFKPRUHPRGHOSDUDPHWHUVDUHYDULHGPD\EHQHFHVVDU\,WPD\DOVREHQHFHVVDU\WRFRQGXFW
PRGHOOLQJRIRWKHUDVSHFWVRIWKHVLWHSHUIRUPDQFHHJJHRPHFKDQLFDOVWDELOLW\3UHGLFWLRQVEDVHGRQVLQJOHOLQHVRI
HYLGHQFHDUHOLNHO\WREHLQVXIILFLHQW
$IDUJUHDWHUOHYHORIGHWDLORQKRZPRGHOVZHUHFRQVWUXFWHGDQGKRZWKH\HYROYHGWKURXJKRXWWKHVWRUDJHVLWH
FKDUDFWHULVDWLRQFRQVWUXFWLRQDQGRSHUDWLRQVKRXOGEHLQFOXGHG)XUWKHUPRUHLQIRUPDWLRQRQKRZVXFKPRGHOVWDNH
XQFHUWDLQW\LQWRDFFRXQWZRXOGOLNHO\EHQHFHVVDU\
$FNQRZOHGJHPHQWV
7KH UHVHDUFK IXQGLQJ RI WKH )3 &2&$5( SURMHFW E\ WKH (XURSHDQ &RPPLVVLRQ DQG LQGXVWU\ LV JUDWHIXOO\
DFNQRZOHGJHG,QSDUWLFXODU*G)6XH]RSHUDWRURIWKH.%LQMHFWLRQSLORWLVWKDQNHGIRUWKHLUSHUPLVVLRQWRXVH
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HFHXURSDHXFOLPD
SROLFLHVORZFDUERQFFVLPSOHPHQWDWLRQGRFVJGBHQSGI
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$SSHQGL[$3URSRVHG6LWH&ORVXUH0
LOHVWRQHFKDUW
7KHSURSRVHGFKDUWVXSSRUWVWKHWUDQVIHURIUHVSRQVLELOLW\DFFRUGLQJWR$UWLFOHLQWKH&&6'LUHFWLYH
6LWH&ORVXUH
0LOHVWRQH
6&0
  'HVFULSWLRQ 6XE3KDVH 3KDVH0RPHQW
   6SHFLI\PRGHOVDQGPRQLWRULQJVHOHFWHGIRUFRQIRUPLW\FKHFN
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LIQHFHVVDU\XSGDWHPRGHOV
   3URYLVLRQDOSRVWFORVXUHSODQXSGDWHG
   )LQDOXSGDWHGSRVWFORVXUHSODQVXEPLWWHG
   )LQDOXSGDWHGSRVWFORVXUHSODQDSSURYHG
   6LWH&ORVXUH  6LWH&ORVXUH
   2SWLRQDOXSGDWHRIULVNPDQDJHPHQWSODQ
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   0RGHOFKHFNXSGDWHORRSWHUPLQDWHV
  
0RGHOV DQGPRQLWRULQJ GDWD DUH ZLWKLQ DFFHSWDEOH FRQIRUPDQFH DIWHU0 KDV EHHQ UHDFKHG ZLWKRXW
VLJQLILFDQWDGMXVWPHQW(&*'SURSRVHVDPLQLPXPSHULRGRIILYH\HDUV
   2SWLRQDOILQDOXSGDWHRIULVNPDQDJHPHQWSODQ
   (YLGHQFHRIDEVHQFHRIOHDNDJHSUHVHQWHGWR&$
   (IIHFWLYHQHVVRIVWRUDJHFRQFHSW(YROXWLRQWRORQJWHUPVWDELOLW\GHPRQVWUDWHG
D D  3UHVVXUHHYROXWLRQGHPRQVWUDWHGWRPDWFKPRGHOSUHGLFWLRQ
E E  3OXPHPRYHPHQWLVGHPRQVWUDWHGWREHDQDFFHSWDEOHPDWFKWRPRGHOSUHGLFWLRQVZLWKLQWROHUDQFHV
F F  2SWLRQDOYHULILFDWLRQRIRWKHUSDUDPHWHUVIHDWXUHVUHODWHGWRWKHVWRUDJHFRQFHSW
   )LQDOZHOOERUHFKHFNEHIRUHDEDQGRQPHQWILQDOZHOOORJJLQJ
   'UDIW5HSRUWIRUWUDQVIHURIUHVSRQVLELOLW\VXEPLWWHG
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   5HSRUWDSSURYHG
   6XUIDFHIDFLOLWLHVUHPRYHG
   :HOODEDQGRQPHQWDFFHSWHG
   7UDQVIHURIUHVSRQVLELOLW\DSSURYHGDQGDFFRPSOLVKHG  6LWH7UDQVIHU

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$SSHQGL[%&ULWHULDIRUSRVWRSHUDWLRQDOGHFLVLRQPDNLQJIRUUHVSRQVLELOLW\WUDQVIHU
7KH VFKHPH EHORZ VKRZV WKH 5W\SH FULWHULD DQG WKH JHQHUDO 7W\SH FULWHULD IRU SRVWRSHUDWLRQDO GHFLVLRQ
PDNLQJ IRU UHVSRQVLELOLW\ WUDQVIHU DV ZHOO DV WKH LQWHUFRQQHFWLRQ EHWZHHQ WKH KLJKOHYHO FULWHULD LQ WKH &&6
'LUHFWLYH5W\SHFULWHULDDQGWKHWUDIILFOLJKWV\VWHP
